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Abstract 
The Netherlands Center for River Research (NCR) in its first 10 years of existence has focused its 
activities on flooding. Climate change might cause that droughts will become as important as or even 
more important than floods. The dry year 2003 in Europe has shown the huge socio-economic impacts 
of droughts. New concepts are emerging on how to deal with droughts. This key-note addresses the 
issues of droughts and scarcity and makes a plea to include more drought research in NCR. 
 
Introduction 
Too much, too little and too dirty are presently 
the main problems that water management 
has to address. In the Netherlands there has 
traditionally been a focus on too much, i.e. 
flooding. This can easily be explained by the 
fact that 2/3 of the country is subject to 
flooding threats, either from the rivers or from 
the sea. Much has been done to reduce the 
flooding risk in the country. Some flooding risk 
will remain and one might argue about the 
need for additional measures. At the same 
time people start to realize that drought risk 
might be of a comparable magnitude and 
measures are needed to reduce this drought 
risk. The discussion has been triggered by the 
very dry summer of 2003 (see Figure 1) which 
affected 100 million people in Europe and 1/3 
of its territory. The costs to the European 
economy of this drought were a staggering 
€ 8.7 billion.    
 
Figure 1. The 2003 drought in Europe 
Also the Netherlands suffered from the drought 
in 2003 but, as Figure 1 shows, less than the 
rest of Europe. In particular the agricultural and 
shipping sectors appeared to be vulnerable. 
Climate change can worsen the situation. 
KNMI (2006) has developed 4 possible 
scenarios for climate change in the 
Netherlands. One of these scenarios (W+) 
implicates that the dry summer of 2003 will 
become the average situation. If this will 
become true major interventions are needed to 
reduce the damages that the sectors will 
suffer.  
 
The Deltacommissie (2008) has recognized 
this and included some of these measures in 
their advice. 
 
Droughts and scarcity 
A clear distinction between droughts and 
scarcity should be made. A drought is a natural 
climatic phenomenon during which there is a 
temporary decrease in water availability. 
Scarcity at the other hand is a more permanent 
situation in which the habitual level of 
consumption is higher than the average 
availability. Scarcity is not an issue in the 
Netherlands given the fact that the average 
precipitation is 750 mm per year, the 
evaporation only 500 mm per year and the 
Rhine and Meuse provide additional inflow. But 
the country can suffer from drought as the year 
2003 has shown. What makes droughts 
particular in relation to floods is that a drought 
has a very slow onset and is difficult to predict. 
When a drought seems to develop and people 
get worried, it suddenly can start raining again. 
But if it really continues, it will, compared to 
flooding, have a long duration and have a large 
spatial extent. Measures against flood are 
rather straightforward: strong dikes, give river 
more room, etc. Measures to mitigate droughts 
are much more difficult. What can be done if 
there is no water anymore? Massive storage 
(surface water and/or groundwater) during wet 
periods is the most important viable action 
against droughts but storage projects are very 
expensive and in most cases not cost-
effective. 
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As mentioned above, scarcity reflects the 
situation where the demand is higher than the 
average supply. Scarcity is a relative concept 
that depends on what people are accustomed 
to consume in relation to their supply. Absolute 
water scarcity can be defined to occur if the 
basic needs for drinking water supply can not 
be met anymore. However, the net demand of 
drinking water is often small and in many 
countries less than 5% of the total demand. In 
nearly all countries where scarcity is an issue, 
it appears that this scarcity depends on the 
level to which a society likes to produce its 
own food. Take Egypt as an example, a 
country with hardly any rainfall and a fixed 
supply of Nile water available to them to serve 
all its water related needs.  Irrigated agriculture 
is by far the biggest water user in Egypt (> 
92%). The growing population continues to ask 
for more food, food that can only be produced 
if sufficient irrigation water is available. Already 
in the present situation this is not the case and 
Egypt is forced to import food. Such food 
imports will have to increase in the future to 
feed the people.  
As indication of scarcity in absolute terms often 
the threshold value of 1000 m3/capita/yr is 
used. This includes the water need to grow its 
own food. Egypt has passed that threshold 
already in the nineties. As threshold of 
absolute scarcity sometimes 500 m3/capita/yr 
is used. Population predictions for 2050 which 
will bring Egypt down to 420 m3/capita/yr.      
 
Changing perspectives 
Growing populations and a fixed or even 
decreasing supply require countries to change 
their perspectives on how they deal with their 
water issues. This is illustrated in Figure 2 for 
the Egyptian case.    
 
 
Figure 2. Changing perspectives in water management in 
Egypt (modified after Turton).  
First of all countries will have to change their 
supply driven approach (just provide more 
water if this is asked for) to a more demand 
oriented approach (more efficiency) and next 
an adaptive approach to cope with the scarcity 
(e.g. different land use). Related to this is the 
need to consider water as an economic good 
and use pricing as an incentive measure to 
further increase the efficiency of the system. 
The food policy of the country should drop the 
usual self-sufficiency approach and change 
their policy to food security by means of food 
import. This will also enable the restoration of 
the often depleted resource base. It is not 
surprising that this all asks for the inclusion of 
more economists and socialists in the planning 
and management of the water resource 
systems. To support these changing 
perspectives much research in needed.   
 
Virtual water - water footprint 
The solution to scarcity, but in some way also 
to drought, is to divert water from agricultural 
use to other sectors where water will have a 
higher added value. The revenue that this 
generates can be used to import food. The 
term ‘virtual water’ is introduced to illustrate 
how much water is involved in such shifts. 
Virtual water is the water needed to produce a 
product and which is virtually embodied in that 
product. Figure 3 gives the virtual water 
content of some products. 
 
Figure 3. Virtual water content of a few products. 
 
The ‘water footprint’ of a product is the volume 
of fresh water that is used to produce the 
product, summed over the various steps of the 
production chain and includes the temporal 
and spatial dimension when and where the 
water was used. The ‘water footprint’ of a 
nation is the total amount of water that is used 
to produce the goods and services consumed 
by the inhabitants of the nation and is equal to 
the  national use plus the virtual water export 
minus the virtual water import.  
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These concepts show that consumers 
indirectly can contribute to water depletion in 
other countries, in most cases without covering 
the cost. By recognizing that water-abundant 
regions have other opportunities than water-
scarce regions, huge regional water savings 
can be made. Such shifts will make that 
nations become increasingly dependent on 
external water resources. By this water is 
becoming a geopolitical resource and with that 
a globalisation of water will take place. This all 
makes that there is a growing need to 
















Drought and scarcity situations are expected to 
increase in occurrence and impact due to 
climate change and population growth. The 
socio-economic impacts of these events are 
enormous. Still, compared to floods, the 
amount of research in the Netherlands in this 
field is limited. Research opportunities for NCR 
are in the physical (e.g. hydrology), economics 
as well as social fields.    
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